Acute triiodothyronine administration does not reverse depressed contractile performance following catecholamine exposure in isolated rat cardiomyocytes.
It has been previously suggested that triiodothyronine (T3) may reverse depressed cardiac contractile performance occurring after excessive catecholamine stimulation. We therefore investigated the effects of T3 on intracellular calcium transients and contractile performance in isolated ventricular rat myocytes. Isolated rat myocytes were loaded with the calcium indicator FURA-2/AM (50 micromol/L) and superfused with Krebs-Henseleit solution (pH 7.4). Cells were illuminated by ultraviolet light and fluorescent images obtained with a target camera at 340 nm and 380 nm excitation wavelengths (ratio method). Simultaneous measurements of calcium transients and cell shortening (35 degrees C, electrical field stimulation: 0.5 Hz) were done. At steady state conditions, FURA-2 loaded myocytes were superfused for 60 min with epinephrine (0.1 micromol/L). After 60 min the effect of T3 (10 micromol/L) on calcium transients and shortening were measured. As control, only the effect of 10 micromol/L T3 was analyzed. Epinephrine significantly increased cell shortening and FURA-2 signals to 148.6+/-8.8% and 109.5+/-3.1% (p < 0.01: n = 21; 5 min) respectively. With longer epinephrine exposure, the increase in cell shortening continuously declined to 134.6+/-7.9% with no change in FURA-2 fluorescence. Acute administration of T3 after epinephrine exposure lowered contractile performance from 136.2 +/- 15.5% to 102 +/- 8.2 %, after 10 minutes. In control experiments acute administration of T3 increased basal contractile response from 100% to 115.8+/-3.3% (p<0.01; n = 8; 5 min). This study confirms previous reports of impaired cardiac function after high catecholamine exposure. High catecholamine exposure is associated with a desensitization of contractile proteins for calcium. Acute T3 administration increased contractility in untreated myocytes, but further depressed myocyte shortening in epinephrine-treated cells. Our results show that T3 is ineffective at restoring myocardial contractility after excessive catecholamine stimulation.